The objective of this study is to conduct a meta-review analysis of the knowledge management and intellectual capital literatures by investigating research productivity and conducting a citation analysis of individuals, institutions, and countries. The meta-analysis focuses on the three leading peer-reviewed, refereed journals in this area: Journal of Intellectual Capital, Journal of Knowledge Management, and Knowledge and Process Management. Results indicate that research productivity is exploding and that there are several leading authors and foundation publications that are referenced regularly.
INTRODUCTION
The business world's accelerated entry into the knowledge era has spawned several new terms that did not exist a few decades ago. The concept of 'knowledge management' and the closely related concept of 'intellectual capital' have recently garnered strong representation in the management lexicon of academia, business and government. A Google search conducted on these terms yields thousands of websites (knowledge management ¼ 3 400 000, intellectual capital ¼ 368 000), which attests to the large on-line appeal of these concepts.
According to the ABI Inform Index, the first instances of the term knowledge management appeared in 1975 (Goerl, 1975; Henry, 1975; McCaffery, 1975) . Also in 1975 , Feiwal (1975 wrote a book called The Intellectual Capital of Michael Kalecki. This, however, was not the first time the term appeared, as Feiwal himself mentions that it was John Kenneth Galbraith who first introduced the term intellectual capital as early as 1969 (Bontis, 1998) . In a letter to economist Michael Kalecki, John Kenneth Galbraith wrote, 'I wonder if you realize how much those of us in the world around have owed to the intellectual capital you have provided over these past decades'.
It was Tom Stewart who significantly popularized the concept in his June 1991 Fortune article 'Brain Power: How Intellectual Capital Is Becoming America's Most Valuable Asset'. This high-profile publication set the concept of intangible assets firmly on to the management agenda for many years to come. Over the past decade, the number of articles on knowledge management and intellectual capital (KM/IC) has been increasing at the average annual rate of 50% per annum. Given this trend, the total number is predicted to exceed 100 000 publications by the year 2010. Accompanying this growth is an equally impressive growth in the number of PhD dissertations which have been recently completed. Of the world's top 10 selling PhD theses, the topic of KM/IC is represented well. Figure 1 provides an illustration of the growth of this body of literature from 1993 to 2002 as determined by the ABI Inform Index.
The popularity of KM/IC has increased dramatically over the last decade for both academics and practitioners. There are many high-quality books, journals, and conferences devoted to KM/IC in addition to education programs and corporate initiatives. Historically, both researchers and practitioners expressed their individual judgments on the foundations and future directions of the discipline. However, these viewpoints have often been based on personal impressions. In order to complement the favorable (subjective) judgments about the state of the field, we decided to conduct a meta-review analysis which would present the first comprehensive investigation of this body of literature. We specifically chose to examine research productivity and citation analysis by performing a meta-review of all of the publications in the three leading peer-reviewed, refereed journals in the KM/IC area. These three journals are: (1) Journal of Intellectual Capital (JIC), (2) Journal of Knowledge Management (JKM), and (3) Knowledge and Process Management (KPM).
LITERATURE REVIEW
The study of research productivity and citation impact has a long-standing tradition in academia. As indicated by a substantial volume of prior research, previous investigations have taken a variety of forms, each of which has served different purposes. The earliest productivity rankings include the use and quantification of subjective reputation ratings gathered from respectful and appropriate scholars within a research field (Cartter, 1966) . Contemporary studies utilize more objective measures such as counting the number of school's publications in a selected set of journals (Cox and Catt, 1977) , estimating textbook citations (Gordon and Vicari, 1992; Howard and Day, 1995) , or assessing the number of students' conference papers (Payne et al., 2001) .
Most meta-review and citation impact studies are targeted to a very specific area of interest. For example, Gibby et al. (2002) and Surrette and College (2002) investigate the ranking of industrialorganizational psychology doctoral programs in North America. Cheng et al. (1999) perform a citation analysis to establish a hierarchical ranking of the technology innovation management journals. Bapna and Marsden (2002) and Erkut (2002) examine research productivity and impact of business schools faculty members. Similar projects have been conducted in various areas such as operations research (Vokurka, 1996) , management information systems (Grover et al., 1992; Im et al., 1998) , computer science (Goodrum et al., 2001) , artificial intelligence (Cheng et al., 1996) , and jurisprudence (Wright and Cohn, 1996) . There also exist two journals-Cybermetrics: International Journal of Scientometrics, Informetrics and Bibliometrics, and Science Watch-devoted to the study of the quantitative analysis of scholarly and scientific communications, citation impacts, and productivities of individual researchers. Virtually every well-established research field can now boast the growing body of productivity and citation-impact research. Because it is very important to address all of these issues in the early stage of discipline development, we embarked on this project to investigate research productivity and impact of KM/IC scholars. As such, this study empirically investigates the two following issues: (1) research productivity and (2) research impact. The main questions are as follows. 
Variables utilized
Among the various challenges in meta-review analysis, the most salient is the computation of per-author publication or citation credit in case of a multi-author paper (Lindsey, 1980) . A review of previous research productivity studies reveals four basic approaches to assigning scores to a multi-author article or book: (1) straight count, (2) author position, (3) equal credit, and (4) normalized page size. The first approach, referred to as straight count, advocates that each of the co-authors should receive a score of one regardless of the number of authors. However, the use of an absolute comparison mechanism is error-prone since it favors a publication ranking of a person who often co-authors papers, and it understates the rating of an individual who mostly works alone (Bapna and Marsden, 2002) . For example, a researcher who was the third author in three independent publications would receive three credits, whereas someone who produced two sole-authored papers would only obtain two scores.
The second method argues that multi-author individual productivity ratings should be based on the original position of authorship. A formula developed by Howard et al. (1987) is used to distribute a credit in a multi-author paper. The formula favors dramatically the ratings of the first author and diminishes the rankings of the other ones. For example, the authors of a two-author article would receive the scores of 0.6 and 0.4 respectively. The authors of a four-author manuscript would receive the scores of 0.415, 0.277, 0.185, and 0.123 respectively. Despite the acceptance of this technique in psychology research (Howard and Day, 1995) , we believe that it impacts negatively on multi-author publications for which names are arranged in alphabetical order. The application of this formula in the assessment of KM/IC research may substantially diminish cooperation in the community. Therefore, other techniques should be explored.
The third approach postulates that a per-author citation credit should be calculated by taking the inverse of the number of authors (Erkut, 2002) . In this case, each co-author receives an equal credit. For example, the author of a solo publication would obtain a score of one, the authors of a twoauthor paper would receive the scores of 0.5 each, and the authors of a four-author manuscript would receive the scores of 0.25 per person. It is this approach that we have accepted for the purposes of this study.
The fourth method addresses the contribution of each individual contributor more precisely by accounting for possible discrepancies in page Knowledge and Process Management RESEARCH ARTICLE numbers among different publications. Scott and Mitias (1996) normalize page size by allocating 1/ n pages to each of n co-authors. However, we believe that page allocation is unnecessary given the importance of quality over quantity in contemporary research and the fact that different journals have different word limits that would dictate length. Thus, the variables used in this study include author's name, institution or company affiliation, country of residence, article title, number of authors, year of publication, volume, and issue. The last two variables were collected for the sake of completeness and to avoid duplicate entries.
Another critical issue in conducting a metareview research impact study is the calculation of an individual publication's citation impact index. Traditional meta-review studies report the total number of citations each publication has received. This number may be obtained by utilizing existing citation databases, for example, the Thomson Corporation's ISI Web of Science Social Sciences Citation Index. Although this score provides the total citation impact of each individual article, it does not account for the relative longevity of the paper. Consider, for instance, two different articles that have been published in 1995 and 2000. Both have been cited the same number of times, and, therefore, have obtained equal ranking. However, it seems logical to assume that the latter paper has been cited more frequently in any given year, and, therefore, its contribution is more significant since it has been available for less time. In order to account for the relative longevity of publications in the calculation of citation rankings, Holsapple et al. (1994) suggest the use of a normalized citation analysis in their ranking of business computing research journals. Their study argues that this approach does not penalize publications of more recent vintage, and it provides more accurate and reliable results.
Calculation of indices
Given that the present investigation is the first attempt to assess the citation impacts of KM/IC scholars, we opt to report all indices that may help serve the purpose of this paper. The following three indices were calculated as follows:
(1) Individual paper citations The cumulative number of citations obtained by each individual paper. To obtain this score, we created a database of all citations used in the three target journals and counted how many times each paper was referenced. Since contemporary automatic citation indexes (e.g., Web of Science) do not cover these relatively new journals, the database of citations was constructed manually. Only those papers that were explicitly cited in the body of a referencing article were counted. For that reason, we did not count 'suggested reading' sections. The maximum number of citation credits per referenced paper did not exceed one (i.e., even though a referencing paper A cited a work B three times, a score of one was still assigned to B).
(2) Individual author citations To calculate the cumulative number of citations obtained by each individual, we counted the number of papers that referenced a particular author. The total list of citations exceeded 11 000 entries.
(3) Normalized Citation Impact Index The Normalized Citation Impact Index (NCII) considers the impact of a publication's longevity (Holsapple et al., 1994) . The NCII was calculated as follows:
NCII ¼ Total citations per referenced publication Publication LongevityðinyearsÞ
Publication longevity refers to the number of years the referenced publication has been in print. With respect to this study, the year 2003 is considered the end point of the period. For example, the NCII of an article which was published in 1998 and was cited a total of 28 times, would be calculated as follows:
If there were more than one edition of the same book, the year of the first edition was utilized in the calculation of publication longevity.
DATA COLLECTION AND ANALYSIS
The data collection and analysis were independently performed by both authors of this study and then reconfirmed by a research associate. The following is a summary of the analytical steps that were completed in this study to determine research productivity.
Research productivity
(1) Listing A list was created of all authors who published in at least one target journal from the first to the last available issue in 2003. The first year, last volume and last issue number for each journal were as RESEARCH ARTICLE Knowledge and Process Management (1994, 10, 2) . Editorials, book reviews, and interviews were excluded from the analysis.
(2) Proofreading The final list was validated by cross-checking references to identify double entries, misspelled authors' names, and inconsistent affiliations. Every possible attempt was made to identify inconsistent usage of authors' names. For example, Nada KoracKakabadse was also listed as Nada Kakabadse, Nada K. Kakabadse, and Nada K.Kakabadse. This inconsistent nomenclature made the automatic generation of scores unreliable. Thus, a manual revision of all names was done to solve this problem. If an author was affiliated with an educational institution and with an organization in a unique publication (e.g., Babson College and IBM Global Services), the educational institution was selected (i.e., Babson College). This was done so that there was a clear attempt to make the university count as valid and reliable as possible. If an author was affiliated with two organizations in a unique paper neither of which was an educational institution (e.g., ICM Group and Xerox), the first-mentioned affiliation was selected. This was done to reduce double counting. Since there were only a handful of these cases, the overall findings of the paper should not have been adversely affected.
(3) Computation
The individual publication score was calculated for each paper as well as the total score for all publications for each contributor. The same calculation was computed for every institution or organization as well as for every country by adding the scores of all contributors associated with that particular organization or nation.
The following is a summary of the analytical steps that were completed in this study to determine research impact. Knowledge and Process Management RESEARCH ARTICLE
Research impact
(1) Listing A list of all the articles and their associated citations was created from the first to the last available issue in 2003 for each of the target journals. Editorials, book reviews, and interviews were once again excluded from the analysis. In total, 11 842 citations were identified.
(2) Proofreading The final list was validated to identify incorrect references. Overall, 100 incorrect or incomplete citations were discovered. For example, an author's 
(3) Computation
The list was sorted to identify the most frequently cited books, book chapters, journal articles, and conference papers. The Normalized Citation Impact Index was calculated and a list of the top KM/IC contributors was compiled by counting the number of times each author was cited. The straight count method was used.
RESULTS
The following sections report the results of this study on both research productivity and research impact. The authors apologize for any possible errors or omissions associated with the compilation and publication of these results.
Productivity ranking
The results reveal that 659 individual authors published 450 distinct papers in the three journals that we have reviewed from their inception to mid-2003. Further investigation demonstrates that almost half of the papers were written by a single researcher, 33.8% by two co-authors, and 15.1% by three individuals. Figure 2 illustrates the coauthorship distribution of KM/IC publications. These findings contradict the results obtained by Bapna and Marsden (2002) . In their study of Canadian business school research, they concluded that almost half of the journal articles published had two co-authors and only around 25% of the papers were single-authored.
The list of the most productive KM/IC researchers is presented in Table 1 . The productivity score of each contributors exceeds (1) one. The benefit of selecting this threshold is twofold. First, it produces a relatively short list of 64 top academics and practitioners. Second, it allows new scholars to enter this list given a reasonable qualitative and quantitative input to the KM/IC community. It is suggested that future meta-review studies select a minimum score which generates a list of least 60 of the most productive individuals so that incentive for new researchers continues. Figure 3 presents the percentage of total published work contributed by the top three and next 25 researchers. These numbers are consistent with findings by Im et al. (1998) , who conclude that similar categories of MIS contributors account for 2%, 10%, and 88% respectively. As such, the KM/IC field is not dominated by several leading scholars. Instead, it is the contribution of various researchers and practitioners who represent the driving force of the discipline. Table 2 provides a list of the most productive institutions. There are three measures listed: the total (normalized) score of each institution (accounting for multi-author papers), the total number of contributors, and the average individual researcher contribution score. The average individual researcher contribution score is the ratio of the total score and the number of individual contributors in a particular institution or an organization. All institutions with the total score of 1.25 and higher are presented. Figure 4 depicts the percentage of total work contributed by the top institutions and organizations.
The results yield three major findings. First, Cranfield University is credited as being the leading KM/IC institution, whose total score is more than twice as high as that of the closest follower McMaster University. Second, almost all highly Knowledge and Process Management RESEARCH ARTICLE productive institutions demonstrate the highest number of individual contributors, which highlights the importance of research cooperation among colleagues as a key success factor. The average number of individual contributors per institution is three. Last, less than one-third of all articles were published by the top 28 institutions. This implies that the body of KM/IC research is highly diverse. Table 3 lists KM/IC contribution by countries. All countries whose residents published in the reviewed journals are accounted for. According to this ranking, the USA and the UK are the most productive countries, having published over 50% of all the KM/IC articles. They are followed by Australia, Canada, and Spain. The top 10 countries produced almost 85% of all the research. The contribution of small Scandinavian countries, such as Sweden and 
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Finland, is also evident. These countries benefit from a strong corporate presence in the KM/IC field (e.g., Skandia and Nokia) from which several case studies have been published.
Research impact
Recall that the purpose of the research impact investigation is to identify the most frequently cited KM/IC publications as well as the most frequently cited individual authors. On average, each KM/IC paper has 26 unique citations. Tables 4 and 5 list the most frequently cited publications sorted by straight and normalized citation scores. Although there are several differences in these rankings, three publications stand out as the foundation pieces of the KM/IC field: Nonaka and Takeuchi (1995) , Davenport and Prusak (1998), and Stewart (1997) . These three citations have been very influential in the development of the KM/IC field. As such, 50% of all articles in the three target journals cited at least one of these works. Figure 5 outlines the percentage of all citations contributed by top publications. Table 6 offers an overview of research impact of individual researchers by presenting a list of the 
CONCLUSIONS
The meta-review of the KM/IC literature yielded several interesting results. First, in contrast to other research areas, almost half of all publications are sole authored. It demonstrates that KM/IC is a relatively young field in which a single person may provide a substantial contribution. At the same time, as the body of knowledge and the complexity of the discipline grow, future authors may find it more difficult to embark on challenging projects alone.
Secondly, in many universities and organizations, there is a single person who leads the KM/ IC field, and he or she accounts for a substantial number of all publications produced by this institution. Usually, this person writes solo papers and co-authors articles with colleagues, research associates, and students. Ganesh Bhatt (Morgan State University, USA), Syed Z. Shariq (Stanford University, USA), Jay Liebowitz (University of MarylandBaltimore County, USA), and Rodney McAdam (University of Ulster, UK) are among many individuals standing behind various research initiatives in their respective universities. There are also several authors who are the only KM/IC researchers in their institutions. We hope that those individuals start seeking opportunities for collaboration both in and outside of their institutions. This will dramatically increase the research outputs of their universities.
Given that this study is the first of its kind, it does have several limitations. First, since Table 6 Most frequently cited KM/IC authors ranked by straight count automated citation indices do not cover the target journals, data collection and analysis was done manually by using built-in spreadsheet functions and macros. Although we have made every possible attempt to avoid mistakes and omissions, a small probability of an error cannot be completely eliminated.
The publication longevity in the NCII was measured by accepting the year 2003 as the ending point. This, however, may benefit works that appeared at the end of a year (i.e., the latter issue in any given calendar volume) and penalize those published at the beginning of a year. For example, the publication longevity of two articles that appeared in the first and the last issues of the same journal volume in one particular calendar year would be equal although the former work has been in print for 8 months longer.
Self-citations were included in the calculation of citation scores. Although it is possible that an author may be citing his or her work more diligently than those of others, we have no reason to assume that KM/IC researchers are more likely to self-cite and to ignore competing viewpoints. Moreover, it is becoming standard practice to include self-citations in meta-review analysis since there is ample evidence that this practice is common (e.g., see Erkut, 2002) . Besides, automatic citation indices also include self-citation in their calculations.
Clearly the influential models developed by Nonaka and Takeuchi, as well as Davenport and Prusak, coupled with the editorial prowess of Tom Stewart (formerly at Fortune Magazine and currently at Harvard Business Review), provide much of the intellectual foundation of the KM/IC field. However, what is evident in the meta-review analysis is that the KM/IC field benefits from a wide and diverse publication base that covers both academic institutions and corporate organizations. Furthermore, the global coverage of countries represented, as well as the sheer number of authors that have influenced the field's rise, bodes well for its future health as a body of literature that is both influential and meaningful to managers in the knowledge era.
